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COMPLETE SPECIFICATION 
Improvements relating to the Dyeing of Acrylic Fibres 



We, COUETAULDS Limited, a British Com- 
pany, of 16, St. Martin's-4e-Grand, in the 
Qty of London, England, do h^^y declare 
libs invention, for which we pray that a patsent 
5 may fee granted to us, and the method by 
whidi it is to be performed, to be pardoilarly 
described in and by the following state- 
ment:—- 

This invention rdates to the dydng of 

10 acrylic fibres which term is used in this 
specificadon to include hamopol3^ers of 
acrj^nitrile and copol^ers of aaylonitrile 
\vbkh contain at least 40 per cent by we^t 
of acrylonitrile. The term therefore includes 

15 the types of acrylic fibres which are available 
cammercially containing at least 90 per cent 
of acrjiiOTitrile, the ac«one-sokfWe type of 
acryloxutrile — vinylidene chloride copolypiers 
which are disdosed in British Patent Spedfica- 

20 don No. 643,198 and the specifications of our 
Patents Nos. 849,029 and 897,697 as well as 
blends of polymers or copolymers at least one 
of whidi contains acryloi^ile units. 
One of the problems associated with acr^hc 

25 fibres is that dyeing the f^^res satisfactorily. 
Numerous proposals for ki^xroving the dyeing 
characteristics have been made including the 
copclymerisation of acrj^oniixile with un- 
saturated compounds sudi as vinyl pyridine^ 

30 vinyl pyrrolidone or an unsaturated aad sik^ 
as itaconic add or an al^ sulph<H]ic add, 
and the use of certain dyeing assistants in 
the dyebadi. 
We have now found that water-soluble 

35 p^)eiK)ls, and in particular {dienoi itsdf, are 
very ^ective dyeing assistants for dydn^ 
acrylic fibres with disperse dyes and basic 
dyes. According the present invention com- 
prises a process for dyeing acrylic^ fibres as 

40 defined above in a dyd>ath ooncaining a dis- 
perse dye or a basic dye and also containing 
a water-sohible phenol. 
The term " watcr^olitblc phenol" is used 



to indicate a phenol which is itsdf soltible in 
water to an estent of at least 1 per cent in 
the dye t>ath under tte acftial dydng condi- 
tions and does not indude those phciK>ls which 
arc only soluble to this extent in the form of 
their sodium or other ofeli metal salts. Ortho- 
and^ paraiphenjd phends have bsen found to 
be insuffidentiy soluble in water to have any 
beneficial effect. In addition to phenol itself, 
other phenols which may be are mho, 
meta- and para-crespl, thymol, resorcind, 
tertiary but]^ phenl, ortho-sec butyl phenol 
and para-isopropyl phenol. I^enols OMitain- 
ing other £ij>ititaent groups may used to 
improve the dyeing; for exMi^lc salicyclic 
add and para-diloro-phenol can be used but 
are not so effective as phenol and the otiier 
phenols spedfied above. 

The preferred concentrations of phenol in 
the dyebath are from 20 to 40 grams per 
litre of dyebath but care should be taken 
to sdect a concsmrati<m sudi that the acrylic 
fibre is not adversdy affectsed by the i^^ool 
under the dyeing conditions. At sudi ccm- 
coitrations the pli^d is effective at any 
liquor: yarn ratio. We have used liquor: yarn 
ratios vMdti are between 5:1 imd 500:1 
successfully. 

The phenol is prderably added to the dye- 
bath zathor dian applied separately to the 
material to be dyed b^ore w dyeing opera- 
tion. 

After dyeing the acrylic fibres according 
to this invention, it is hig^ desirable to 
remove all sobstantiany aH the phenol from 
the ^res. This may generally be aocom- 
plidied by protonged wa^iong the fibres 
with cold or warm water or by wadiing the 
fitees with hot water, for cxanq)le with water 
at 95° C. for one minute. 

The present invention may be a|^lied to 
acrylic fibres in any fran, for example yam 
as in the hank, staple fifar^ woven, kmttcd and 
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tufted f duics and continuous filamentary tow. 

Hie dyeing (^ocedure used in this inven- 
-^Qc-^j^j'^t'Cny'^ '^*^ "iitandeurd 'procedure 
for ezan^le jig-dydng and pad-dyeing of 

5 bbrics, pack dydng of staple Sbies or in 
continuotis dydng processes. Spent dycbaths 
attaining the phoaol may be revised after 
adjurtment of me ccKicentratioii. 
Hie use of phenols as dyeing assistants in 

10 accordance wifii this invention enaHjles cer- 
tain acryiic fibres to dyed effectively eitiier 
for shorty times or at lower temperatures; 
the former is a particularly tiseful advantage 
in ccatinxious dyeing and the latter offers 

15 advantage in the dyeing of pile fa:tHic3 or 
in the dyeing of fibres subject to dehistring. 
For other types of fibre it cnafbles deeper 
shades to be obtained with standard condi- 
tions. In all cases the light- and wash^ist- 

20 ness of ti^ dyeings is similar to that of normal 
dyeings. 

The invention is illustrated by the following 
examples;, in which percentage are by weight. 

EmiPLE 1. 

25 A yam composed of a ternary copolymer 
of 93 per cent of acrylonitrile, 6 per cetU of 
methyl acrylate and 1 per cent of iteconic acid 
was dyed for two hours in a bath at 80° C 
ccataining 2 per cent of Astrazone Blue 3 

30 RL witii 20 grams per litre of phenol and 
OJ per cent (calculated on the yam weig^) 
of l^th acetic add and sodium acetate; the 
liquor to yam ratio was 40: 1. The yam was 
dien washed oE and dried. 

35 The yam <^tained was dyed to a deep blue 
or purpc shade whereas a yam dyed under 
similar conditions in the absence of phenol 
was adoured light Hue, The yam was found 
on analysis to contain no trace of phenol and 

40 had satisdfectory wash- and lig^it-iakness. 

Example 2. 
A yam composed of 4S per cent dt acry- 
lonitiile and 52 per cent of vinylidens dilcnide 
produced by dry spinning an ace£(Hie solution 

45 of the copmymer was dyed for two hours 
at 98** C. using the dye bath and liqasr;yam 
ratio as descried in Example 1. Similar 
results were obtained to those described in 
Example 1. 

50 Ekamfie 3. 

A fabric prepared from t^e yam specified 
in Example 1 was dyed under conditions 
in Example 1 with die only variations being 
(a) the use of 2 per cent of the dye Sevron 

55 Red L in place <rf die 2 p^r cent of Astrazone 
Blue 3 RL and ^) the use 20 grams per 
htre <rf para-creEol in place of the phenol. 
The faSaic obtained w^ dyed deep red 
whareas in th? absence of tfee para-cresol the 

60 bianc is only dy^ to a pale pink. 

EXAMPUE 4. 

15 denier, 2§ inc3i staple fibre of the same 



composition as the yam in Example 1 was 
dyed in bullc for 35 seconds at 90*' C. in a 

'^y^uxux' XiQuxsihu^^ '0.1 ^"per 'tSflt '^55 

of Sevron Brilliant Red 4 G and 40 grams/ 
litie of phend^ The fibre was then mangled, 
rinsed for one minute vwth water at 95^ C, 
and dried. It was dyed to a dcsp red whereas 
in the absence of the phenol the ffl>re is 70 
caly dyed to a pale pink. 

Example 5. 
A yam similar to that described in Example 
2 was dyed for uvo hours at 9S^ C. in a 
bzth cGatainiag 1 per cent of Serilic Dark 75 
Blue GR and 20 grins/litre of phencd. After 
washing and drying a medkim blue yam was 
obtained. In the absence of the phenol the 
shade obtained is pale blue. 

Example 6. 80 
Yam composed of the vinylchloride-acry- 
lonitrile copolymer sold under the Registered 
Trade h/lsak ** Dyne! " wa3 dyal for 1 hour 
at 70^ C, in a batii containing 2 per cent 
Durand Brilliant Blue BN and 20 grams/litre 85 
of phaxoL After washing and drjong a deep 
blue yam was obtained; in the sAsencc of ^ 
the phenol the shade obtained is ligjit blue. 

Example 7. 

A tufted candlev/ick f^ric with a pile 90 
composed of a yam as qiecified in Example 
1 and a cctton baddng vras dyed in a rotary 
washing madune at 50^ C. for 1 hour using 
a dye liquor containing 0.1 per cent of Obaoct 
Sapphire Blue G 300 and 40 ^rams/litre of 95 
phenol; the liquor: yam nitio was 15: 1. Use 
fabcic W5S then washed off and dried. The 
resultant fabric was dyed medium blue and 
the pile was substantially unaffected. In the 
absence of phenol die ^ove conditions gave 100 
no dyeing at all; ftirthemiore if the t^pera- 
ture of the dyd^ath is raised, also in the 
absence of phenol^ so as to adiieve a similar 
colour, the pile is flattened. 

Example 8. 105 
The bright acryiic staple fibre sold tmder 
the Roistered Trade Mark ** Vcrd " was dyed 
for 2 hours at 40° C in a batii containing 1 
per cent of Afaxilon Red BL, 20 grams/Utre 
of phenol and 0.5 per cent, olcuhted on the 110 
weig^ of yam, both ac^c add and sodium 
acetate. After washing off and dr^^m^ a 
medium red yam was obtained in wludi the 
lustre was preserved. Under the dyeing con- 
ditions spedfied but without phenol only a 115 
slight pinl; shade is obtained. If the tem- 
perature is raised to 70** C so as to get the 
same amount of dye on the filnc, the fibre 
obtained is delustred. 

Sample 9. 120 
A 4^- denier per filament tow of filaments 
having the composition set out in Example 
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1 was pdded at 4(F C througfh a solution 
coDtainmg per litre, 20 gr^ns of Asttazone 
Red GTL, 40 ^ams of phenc^ 40 grams of 

5 1 gram of aoetk: add. The tow was immedi- 
ately stewed for 5 minutes in a festoon 
steamer, washed for 2 minutes in a s<^A^ 
containing 1 gram/litre of a non-ionic deter- 
gent (AL30 sold by Imperial Chemicai Ladus- 

10 tries Ltd) and ckied. The tow was dyed 
to a dark red shade and the filaments were 
substantially fully penetrated. 
WHAT WE CaLAIM IS: — 
1. A process for dyeing acrylic fibres as 

15 hereinbefore defined 'wherein die fiibres are 
dyed in a dyebath containing a disperse dye 
or a basic dye and also containing a "water- 



soluble phenol as hcreinbdbre defined. 

2. A process as claimed in dam 1 wherein 

the dyebath contains from 20 to 40 grams 20 
-per •'htrt "t^- ^d«c* -vsolulile * ^luaiui. 

3. A process as dauned in Olaim 1 or 2 
wherein the water-soluble phenol used is 
phenol itself. 

4. A process as claimed in Claim 1 carried 25 
out sufbstantially as described in any of the 
foregoing examples. 

5. Acrylic fibres which have been dyed 
by the process claimed in any of the pre- 
ceding claims. 39 

J. Y. & G. W. JOHNSON, 
47, Lincohi's Inn Fields, London, W.C.2, 
Chartored Patent Agents, 
Agents for tlse Applicants. 
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